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acceptor is cis- or trans-spliced.
Cis-spliced acceptors can be
converted to trans-splicing
acceptors if the donor site
upstream is mutated, and similarly
an SL addition site will be cis-
spliced if a donor site is inserted
upstream. 
What is the function of SL
trans-splicing? SL addition
provides the cell with an
alternative way of capping
mRNAs, a modification required
for mRNA stability, transport and
translation. The standard capping
machinery is typically recruited by
RNA polymerase II at the
beginning of transcription to cap
the growing RNA. In
trypanosomes, SL addition is used
to cap a subset of pre-mRNAs
transcribed by RNA polymerase I,
which does not recruit the capping
machinery. In a wider range of
eukaryotes, SL addition allows the
formation of operons — adjacent
genes that are transcribed as a
single primary transcript. The
cleavage reaction that precedes
polyadenylation of each gene
effectively chops the transcript
into smaller pieces. Since only the
message from the 5′ end retains
the transcript’s original cap, SL
trans-splicing is needed to cap the
remaining fragments. 
Addition of an SL has also been
shown to affect the translation rate
of some genes, add missing start
codons and trim off outron
sequences.  But while the role of
SL addition in these processes is
well established, the benefit of
transcription by polymerase I,
inclusion in an operon, translational
regulation, substitution of a start
codon and outron removal is not
immediately obvious for most
trans-spliced genes. 
How is it phylogenetically
distributed? The complete
phylogenetic distribution of SL
trans-splicing is not currently
known. To date, SL trans-splicing
has been found in six diverse
groups of eukaryotes: nematodes,
flatworms, cnidarians, ascidians,
rotifers and euglenozoans. But it
has not been detected in other
well-studied eukaryotic taxa, such
as fungi, plants, vertebrates and
arthropods.
How did it evolve? There are two
competing hypotheses describing
the origin of SL trans-splicing. The
‘SL trans-splicing early’
hypothesis proposes that SL
trans-splicing was present in the
ancestral eukaryote and
subsequently lost in most phyla.
This hypothesis is supported in
part by the continuing discovery
of SL trans-splicing in an
expanding range of eukaryotes.
The ‘SL trans-splicing late’
hypothesis proposes that the
process has emerged several
times independently, and that
features unique to SL addition —
the SL RNA, trans-spliceosome-
specific proteins, SL-specific
translation enhancer proteins,
operons, and so on — are also
independently derived in these
lineages. This hypothesis is
supported by the observation that
the few unique components
shown to be involved in SL
addition are not obviously
conserved across different trans-
splicing phyla. Further studies into
the mechanism and effects of SL
trans-splicing in different phyla
will help to clarify its origin.  
Why should I care? Many of the
organisms that perform SL trans-
splicing, such as trypanosomes,
flatworms and nematodes are
pathogenic to humans. Drugs
that target components of the
trans-spliceosome or disrupt the
downstream effects of SL trans-
splicing may be highly effective
against these parasitic species,
while causing little harm to
patients. 
Where can I find out more?
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Utopias feature in art and literature
of all ages — from Plato’s Atlantis
and Swift’s lilliput down to modern
science fiction writers like
Stanislaw Lem or Isaac Asimov.
Utopias have always been
employed as a setting in which to
explore what is possible and how
things could be better — or worse.
The recent TV programme, Alien
Worlds — broadcast on Channel 4
in the UK and available
internationally on DVD — attempts
at creating an utopian setting to
address one central question
about the evolution of life on
Earth: is life and the shapes it
comes in a product of mere
coincidence or did it have to come
like this? Was the evolution of life
forms and ultimately of intelligence
chance or necessity?
Many an academic debate has
been fought over this and Alien
Worlds tackles the issue by
envisioning two planets, a mere
50 light years away, that have
evolved life. Planet Aurelia orbits a
red dwarf star and has ceased
rotating, so that one side
experiences never-ending daylight
while the other is in constant
night; where the two sides meet
the ice cap offers a truly
spectacular view from space. The
other world is a marvellous Blue
Moon, which orbits a Saturn-like
gas giant planet that in turn orbits
a double star system.
These worlds differ from places
conjured up by the average
science fiction programme,
because they are scientifically
thought through. The
programme’s producers have
gathered together a team of
astronomers, climatologists and
biologists to put the features of
the planets and their inhabitants
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R10It’s life — and quite as we know it: A ‘mudpod’ muddling through the forest on
planet Aurelia. (Image: Big Wave Productions.)onto a scientific foundation. In the
scientific sense, Aurelia and the
Blue Moon are entirely possible
worlds.
The scientists are placed in a
studio that has a the
characteristic late nineties
spaceship look, and operate
excessively flashy computers that
seem way beyond the budget of a
contemporary university.
Archetypal British scholars like
Simon Conway Morris or Robert
McNeill Alexander in their woollen
jumpers look slightly out of place
in this futuristic ambience.
Much less so does the
presenter Armand Leroi, a
biologist and award-winning
author of the popular science
book Mutants himself, who shows
his potential to become a kind of
David Attenborough for the digital
age. An almost diabolic aura
surrounds him as he walks us
through the programme,
constantly diving through
animations of stars and cosmic
fireballs and accompanied by
dramatic orchestral sound effects.
Those viewers wanting to see the
scientists in their natural habitat
will have to resort to the
accompanying ‘making of’
feature.
Now, what do the aliens look
like? The first disappointment is
that there are no aliens, at least
not sensu strictu, because a
civilisation has developed on
neither of the two planets, despite
5–6 billion years of planetaryevolution. Rather than for
biological reasons, this may be
due to dramaturgic reasons with
civilisations perhaps being saved
for a possible sequel of the
programme.
On Aurelia, the most prominent
aliens are a forest. A canopy of
pink petunia-like shields covers
wide areas and if you were to take
a nap under one of them you
might be surprised when you
wake up, because the ‘tree’ —
described as photosynthetic
‘animals’ — may have walked
away in the meantime. They are
able to move, the need for which
is not entirely clear, given the
constant illumination on the
locked planet. Their trunks are
whitish and slimy and contain
thumping hearts. It all has the
shiny, visceral organic
appearance that surrounds alien
life ever since Ridley Scott’s
seminal movie ‘Alien’. Also the
other aliens on Aurelia, the
bipedal ‘gulphogs’ and the stalk-
eyed, amphibious ‘mudpods’,
convey a strong sense of déjà vu
— think of some of the menagerie
featured in Star Wars.
Thus, while scientifically well-
founded, the programme is
slightly disappointing on the
aesthetic front. Alien Worlds does
not come up with surprising new
looks. Despite the scientific
reasoning behind these creatures,
they are designed using the same
formal language — much like
aliens that were designed on mereaesthetic, or more often
unaesthetic, grounds for science
fiction films. This makes the aliens
look less alien and in a sense, the
fiction, though driven by science,
lags behind it.
Another artistic limitation, as
with any computer generated
animation, is that only a limited
number of animal types can be
created. Much as with ‘Walking
with Dinosaurs’ and its sequels,
the viewer is presented ecologies
of three or four species, even
though a whole complex world is
meant to be portrayed.
The Blue Moon has more to
offer than Aurelia, it seems. As a
result of the moon’s thick,
oxygen-rich atmosphere, trees
grow kilometres high and, instead
of moving about, collect water in
huge ponds high above ground.
The air is like an ocean teeming
with plankton that huge airborne
white whales feed on. Here for a
few moments the potential of
artificial imagery shines through.
The flying whales are a beautiful,
almost poetic sight (Catholics
won’t be able to help thinking of
angels) that Herman Melville
would certainly have marvelled at.
The whales are preyed upon by
fierce little flying critters that have
wings and beaks like birds, form a
communal superorganism like
social insects and hang upside
down in their burrow like bats.
This is the main message and
maybe the main problem with the
programme — it is all about
convergence. Alien Worlds takes
the view that, even under
circumstances that are very
different from Earth, life would
come up with rather similar design
and life-style solutions pretty
much anywhere in the galaxy. The
brain would be at the front, the
eyes would be built like a camera,
predators would feed on prey.
This is due to, as it were, logical
constraints that act like the laws
of physics anywhere, no matter
how and from what life evolved.
These constraints are embodied
in similar design principles of
heads and eyes and teeth as well
as in ecological adaptations. Of
course, this view of convergent
evolution — of necessity rather
than of chance — is scientifically
well founded through
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(Image: Big Wave Productions.)Viruses have probably existed for
as long as cells. Recent structural
studies of viral capsids have
revealed similarities that span the
domains of life and point to distant
evolutionary connections between
viruses that pre-date the division
of their host organisms into
domains [1–3]. Comparisons of
adenovirus and phage PRD1
demonstrate this emerging theme:
these viruses share a unique T=25
capsid geometry with unusual
‘trimeric hexons’ and a common
core fold for the major capsid
proteins [4]. We describe a novel
structural link between
herpesviruses and the
bacteriophage SPO1 revealed by
cryo-electron microscopy
(cryoEM) data showing that the
SPO1 capsid has icosahedral
geometry with triangulation
number T=16, a value previously
associated uniquely with
herpesviruses, as well as an
asymmetric capsid surface
molecule reminiscent of the
‘triplex’ molecule of HSV-1. We
propose that the similarities go
deeper, to a common capsid
protein core fold of the phage
HK97 class [5]. The shared
architecture suggests a common
ancestor for herpesviruses and
phage SPO1 and supports a
distinct lineage for herpesviruses
and the tailed phages.
Herpesviruses have
bacteriophage-like qualities
reminiscent of dsDNA phages
such as T4 [6]. These include
procapsid assembly around a
scaffold, post-assemblypaleontology and molecular
genetics.
But convergent evolution is only
one side of a long-standing
debate and there are many valid
arguments against it. Incidentally,
one of the most prominent
proponents of convergence is
Simon Conway Morris, who
played one of the central parts on
the science panel in Alien Worlds.
The opposing view — that life, as
we know it, looks and works the
way it does because of the results
of chance and historical
contingency — is not reflected in
the programme. It would have
been interesting to see what Alien
Worlds would have looked like
with Conway Morris’ key
opponent, the late Stephen Jay
Gould, as a scientific adviser.
Alien Worlds makes little
mention of how life started on
Aurelia or the Blue Moon, other
than it will be carbon based. But
obviously, the view of convergent
evolution is based on
observations on earthly life forms,
which all originated from the same
starting point and use essentially
the same genetic systems. When
starting with a radically different
make-up, life may look radically
different after all. In the
programme, virtually no mention
is made of how alien genetic
systems might look, or what kinds
of cells they might have. This is
quite surprising, as otherwise in
public science programmes genes
and molecules are all the rage.
Notably, there also seems to be
hardly any sex in alien worlds.As the role of contingency on
historical starting conditions and
the resulting constraints is hardly
addressed, the viewer is left with
the message that convergence
prevails. No matter what the
circumstances are, life will look
similar at least in the sense that
similar design features are used,
just in different combinations;
hence, for instance, the critters
that are a bit like a bat, a bit like a
bird and a bit like a bee.
If life comes up with the same
solutions over and over again, this
perhaps means that life on Earth
may already have explored all
possible solutions and that
therefore all the features of aliens
can be found somewhere on
Earth. They may be less
conspicuous or occur in a
different context, but all of the
aliens portrayed in Alien Worlds
have features of earthly creatures.
In that way, they are rather
unenigmatic and, in the end,
stranger and more alien life forms
can be discovered in the natural
history programmes that are
shelved next to Alien Worlds.
Artistically and because of the
underlying conceptual framework
of convergent evolution, the aliens
are hardly stranger or more
stunning than their earthly
counterparts, which in turn have
the great advantage of actually
existing. For the time being, the
Blue Planet is still stranger and
more exciting than the Blue Moon.
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